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* Application filed August 12, 1926. Serial No. 128,780.

In some classes of books the pages that
face each other are given the.same page

number, instead of consecutive -numbers..
For instance, two pages facing each other -

each bear the number. one, the next two
pages facing each other bear the number
two, and so on throughout the book. The
books are usually made from a number of
signatures bound together and each signa-
ture contains a given number of pages num-
bered in the manner stated. Such books are
used for various purposes, such as by utility
and insurance companies and others for
keeping special records. Heretofore, so far
as I am aware, the pages of the different
signatures have been numbered when the
pages are being printed, and as the last page
of a signature will bear the same number
as the first page of a succeeding signature
it has been mecessary to have all the sig-
natures printed and individually bound be-
fore they can be assembled and bound to-
gether in book form.

The object of my invention is to print the
appropriate numbers on opposite sides of
sheets for signatures in:such a way that
when the leaves of the signatures are bound
together the page numbers facing each other
will be the same and whereby the number
of the last page of a signature will be the
same as the number on the first page of a
succeeding signature, so that each signature
may be bound as soon as the sheets for it
are numbered.

In carrying out my invention I provide
printing or numbering wheels having type

to print the page numbers on the leaves of -

the signatures, and impression-cylinders to

cooperate with said printing or numbering .

wheels, with means for causing bodily and
axial rotation of the numbering wheels. in
such a way that when the leaves for the

signatures pass between the numbering -

wheels and the impression cylinders the ap-
propriate numbers will be printed adjacent
to the corners of the leaves, on both sides
thereof, in such-a-way that when the signa-
tures are assembled opposing pages will bear
the same numbers. By the means described
each sheet may comprise four pages which,

-claims. .

when bound, will produce two leaves in the

sighature, as distinguished from. printing a
sheet containing, say, eight pages to: be
properly positioned when  folded; as well
known in the book maker’s art.  The print-
ed matter for the pages may be printed on
a sheet and then the latter may be cut to
required shape for each pair .of connecting
leaves for the book and then the page num-
bering may proceed, or the numbering of the:
pages may be printed first on the cut sheets
and then the printed matter for the pages
may be printed afterward. g

My invention comprises novel details of
improvement that will be more fully herein-.
after set forth and then peinted out in the

Reference is to be had to the accompany-
ing drawings forming a part hereof, wherein

Fig. 1 is a face view illustrating four:
shests for a signature, each page numbered
according to my invention;

Fig. 2 1s a similar view on opposite sides
of sald sheets; : R :

Figs. 3, 4, 5 and 6 illustrate perspective
views of the signatures made from said
sheets showing the leaves in. different posi-

-tions to indicate similar page numbering on

opposing pages; : _
Fig. 7 indicates a similar signature hav-
ing succeeding page numbers; '
Fig. 8 indicates a printed sheet;
. Fig. 9is a front elevation of a number-
ing machine embodying my invention;
Fig. 10 is a detail section. on line 10, 10,
in Fig. 95 - :
Fig. 11 15 a detail cross section on line
11,11, in Fig. 9; . oo ‘ '
Fig. 12 is a partly broken side elevation

“looking from the left side of Fig. 9;

Fig. 13 is a side elevation partly in sec-
tion Sélbstantially on the line 18, 18, in Fig.
9; an ‘ L ‘

Figs. 14 and 15 indicate developments of
printing or-numbering wheels.

Similar numerals of reference . indicate
corresponding parts in the several views. .

The sheets A, B, C, D, in Fig. 1, repre-
sent sheets for the signatures represented in
Figs. 8,4, 5 and 6 when said sheets are at-
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tached together in a usual way at the center.
In Fig. 1 the front face of sheet A in one
corner bears the numeral 8 and the opposite
corner has no numeral because for a four
sheet signature the page a will be the front
page of the first signature of a bound book,
assuming that there are several signatures
bound together in book form. The sheets
B, C, D in Fig. 1 have different page num-
bers in their corners. In Fig. 2 the corners
of the sheets A, B, C have different page
numerals, whereas sheet D has similar nu-
merals at its corners to represent page 4
of the bound signature or book. When the
four sheets are bound together in a signa-
ture, as in Figs. 3, 4, 5 a,nd 6, the sheets will
be bound up in the order of A, B, C DA
being at the back, and the. opposmg pages
will be correspondingly numbered, thus, the
first two inside pages facing each other will
each bear the page numeral 1, facing each
other, (Fig. 3); the next facing pages will
bear the numerals 2 facing each other, (¥ig.
4); the next pages will bear the numerals
3 facan' each other, (I‘w 5), and the middle
pages of sheet D will have the numerals 4
tacing each other, (Fig. 6). The back or
outer page of sheet A, in the sionatule, will
have the blank page ¢ on its front £ face, (Fig.

-3), and the numeral 8 of sheet A will be on

the other corresponding back page of the
signature, (Fig. 6), which will face numeral
8.on the front page of sheet B of the next
signature of the book, as indicated in Fig. 7T,

.the pages numbered 9, 9, facing each other, v

and-so on consecutively, Fig. 7 illustrating
the middle pages 12 correspondmo'ly num-
bered facing each other on sheet H. The
same arrangrement will be carried out for all
signatures for a bound book. While I have
illustrated four sheets for a signature there
may be any desired number of sheets in the
signature. The arrangement of the number-
ing wheels in Figs. 9 to 14 is for numbering

>e].§ht pages or four sheets for a signature.

Referrlng to Figs. 9 to 14 the numeral 1
indicates any.suitable frame for the machine,
shown provided with a driving shaft 2 suit-
ably journaled in the frame and which may

. be driven by any suitable means, such as by

pulley 8 on said shaft receiving a drive belt
from any suitable source of power. A
printing cylinder is indicated at 4 .carried
by shaft 5 journaled in the main. frame,
which shaft is provided with a gear 6 in

-mesh with pinion 2@ on shaft 2. The gear

6.is in mesh with a gear 7 of corresponding

- diameter secured on sh‘tft 8 journaled in the

" rections.

AR

main frame, a second printing -cylinder 9
being secured on said shaft. By the means

-dtescribed both printing cylinders are driven

at-the same peripheral speed in opposite di-
Any suitable means may be pro-
vided for gripping the sheets to be num-
bered to carry them in printing position

-not the )
but the latter have a ratio such that gear

1,821,360

around the surfaces of the corresponding
printing cylinders. The printing cylinders
lustrated are of such diameter respecting
the length of the sheets A, B, C, ete. that
two sheets will be printed with numbers in
their corners for each single rotation of each
printing cylinder. I have illustrated a con-
ventional form of gripping means for the
sheets carried by each cyhnder comprising
diametrically disposed. ungers 10 pivoted
upon the cylinder at” 11 and having the
grooved heads 12 ¢ fmap ed to engage pins 13
that are fixed on the main fr ame, the grooves
of the heads receiving the pins as the cylin-
ders rotate, the pins beln0‘ so spaced as to
cause the fin ngers 10 to grip and release the
sheets at px,oper intervals. Reciprocative
rods 14 arve pivotally connected to the heads
12 and slidable .in bearing 16 secured on

each prmuno cyi nder and cooperative with

a coil sphno 17 connecting: a corresponding
rod, bearing am insg be:u;no 16 and collar
15 on the rod.  As the cy mdezs rotate the

70

80

grippers 10 will be caused to open, then to .

close to grip the edge portion of a sheet’

fued
13

against the cylinder, and then to open to
release the sheet ﬁbel printing therecn. At
18, 19, 20 and 21 are indicated printing. or

numbelmu W hec-s having pcnp‘ﬁelal type.
and Tommﬂ‘v mounted. i spaced. relation,”

shown at 60° ‘1p‘u*L upon a frame 22 se scured
upon shaff 23 journaled upon the main
frame. Said shaft has a gear 24 in mesh

90
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with gear 7, whereby the Tlumbermﬂ wheels.

will be boddy rotated in coiresnondcnce to”
~the rotation of cylinder 9. Means are also

provided for rotating the numbering wheels
18, 19, 20 and 21 on fheir axes to cause their
per 1phel al printing numbers o be stcces-

sively presented to the pllntmo' cylinder 9°

for printing the page numbers on the sheets.
For such purpose the oh‘]Ib 23 is. shown
10111n11ed at one end within a gear 25 whose

hub 25 is journsled within bearing le of

frame 1, (F1g. 10), and .a gear 26 is secured’

to sald hub for mtatinc gear 25. A gear
27 sewrbd on shaft 8 meshes with gear 26
for rotating the latter and gear 2’) (Fig.
13). The shafts 18a, 19a, 20¢ and 21 of

the numbering wheels are provided with’

gears 28, 29, 30 and 31 respectively that
mesh with the gear 25 disposed centrally
thereof, wheleby axial rotation of gear 25
will catise axial rotation of the numbemn(r
wheels through' their corr espondm
(Fig. 13). The ratio of gears 7 and 24 for
rommng the frame 22 is at the stme periph-
eral speed as the printing eylinder 9 and is
same as the ratio of gears 26 and 27,

25 will be rotated at slightly less speed than
frame 22, in stch a manner that when the
gears 28, 29, 80 and 31 are rotated bodily
around gear 25 the rotation of the latter
will cause the numbering wheels to be ro-

gear, q,'-"
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“55 page book.
“of any suitable character adapted to apply
‘printer’s ink to the-typé on the peripheries
- of the numbering wheels as the latter rotate
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‘tated one step axmlly for presenting succes-

sive peripheral printing numbers thereof to
the printing cylinder 9 for each bodily ro-
tation of the frame 22. For instance, if
gears 7 and 24 have forty-six-teeth each the
gear 26 may have forty-eight teeth; and the
gear 27 may have fourty- four teeth. ~When
gears 7 and 27 make one rotation the frame
92 will male one rotation and the gears 26
and 25 will make eleven-twelfths oi one ro-

-tation, consequently forcing the gears 28, 29,

30 and 31, with the type “Wheels 18; ‘19,.,20
and 21 at their periphery one-twelfth rota-

~tion ahead in the “direction of rotation- of

frame 22, -such one-twelfth ‘rotation being
the distance of the spacing between types
for a forty-eight page book: For a book

“containing double the number of p‘wes ‘and

numbers the gear 26 would -have Torty-eight
teeth and the gear 27 would have fotty-six
teeth resulting in advancing the type-a dis-
tance -of one-twenty-fourth of ‘a rotation,
equal to the spacing of type for twice as
many page numbers as for a forty-eight
At 32 and 33 are inking rolls

in contact with inking roll 32.
A table is indicated at 84 upon the main

‘frame along which the sheets to be printed

are fed manually to be gripped by the grip-

“pers 10 of the printing cylinder 9 for feeding

the sheets successively between said printing
cylinder and thé numbering wheels. ~ Since
T:have illustrated two grippers 10 on-each
printing cylinder it will be understood that
two sheets will be fed for each rotation of
the printing cylinder and that two successive
numbering wheels will print on each sheet,
s0 that the four numbeti ing wheels illustrated
will print appropriate numbels tupon the

“front and rear corner portions of one face

of two succeeding sheets for each Iota’mon of

5. frame 22.

To print page numbers on the corr espond—

“ing -corners of the opposite faces of the

sheets in-a consecutive manner, I provide a
second frame 85 shown- dlsposed diagonally

i with respect to the printing cylinder 9 and

opposing the cylinder 4, which frame is se-
cured upon shaft 36 ]ouxnaled on the main

-frame, which shatt is provided with a gear
37 in mesh with gear 6, (Fig. 12), for rotat-
ing said frame at the same speed as the :

pr mtmo cylinder 4. Frame 35 is provided

“with four equally spaced numbering wheels-

38, 39, 40 and 41 that correspond in Function
with the numbering wheels 18, 19,20-and 21
for printing on the appropr iate faces of the
sheets. The shafts 88a, 89a, 40a, and 41g of
the numbering wheels 38, 39,,40 and. 41 are
respectively provided with. gears 42, 43,744

‘of flame 35..
“similarto that described with respect to the

‘with a gear 47 in mesh with gear: 48 sécured
on shaft 5, (Fig.

13). The relation of the
shaft 36 and the gears 46 and 47 is:similar
to that shown and described with respect to
Tigs: 9 and 10. The: arrangement 1s such’

tthmt when shaft 5 is rotated with the print-

ing cylinder 4 the frame 35 will be corre-

‘spondmgly rotated to rotate the numbering

wheels 88, 89, 40 and 41 bodily, and by means
of the gears 48 47, 46, 42, 43, 44 and 45 the®
said’ numbeuntr ‘Wheels will: be -axially

‘rotated.. The ratio of gears 6 and 37 for ro-
‘tating the frame-85 is at the same peripheral

speed as the puntlnd cylinder 4 but is not
the same as the ratio of gears 46,47 and 48,
since the latter have a ratio such that: gear
46 will be rotated at slightly less speed than
frame 35 in such a manner that when ‘the

~gears 42, 43, 44 and 45 are rotated- bodily

around O'eal 46 the rotation of the latter will”
cause the numbﬂx ing wheels 38, 39,40 and 41

3

70
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‘85

to be rotated one: step axially for plesentlnor ‘

successive printing numerals thereof to the
printing cylinder 4 for each bodily rotation
The ratio:described may: be®

00

operation of the numbering wheels of frame -

99, so that:after- 4 -sheet travels from two
numbering wheels of frame 22 and the print-
ng cyhnder 9 and thence travels with the®

'pl inting cylinder 4 with respect to two num-

bering ‘Wheels of framie 85 two page num-
bers will be printed by the latter on the face
opposite the page numbers printed by the

numbermﬂ wheels of frame 92, and so ‘on for'

95

100

each sheet to be printed with the page num- -

bers'in the- ‘order -desired for producing
similar page numbers in a smnature on two
patres that face each other.

A delivery roll is indicated at 49 ad]acenti

to the lower portion of prlntmtr cylinder 4,
the shaft 49¢ of which roll is provided with
gear 50 in ‘mesh with: gear 6 for feeding the
printed sheets to the receiving shelf 51 “suit-
ably supported on the main flame
~ The arrangement of the numerals-upon
the perlphemes of the numbering wheels,
in'order to print page numbers in accordance
with the illustrations of Tigs. 1 to 7, is

shown developed in Figs. 14 and 15, each’

wheel “having twelve "annularly dlsposed
numbers on 1ts penphery “Assuming that
the parts are in the p0s1t10n shown in Fig.

‘18, and that a ‘sheet A is fed to the ‘upper

grippers 10, the rotation of printing cylin-
der 9 and frame 22, (in the direction of the
arrows), will cause ‘the passage of the sheet
between the cylinder and numbering wheel
21, which will have a blank space presented
to the sheet A for ‘the front unnumbered’

‘page a for the signature, and further rota-

tion of said cylinder and framec will carry

“said sheet along until ‘numbering: wheel 18
~and 45 which mesh with a gear 46 concentric -
‘with shaft 36, which shaft 36 is provided

prints thereon: the numeral 8, as indicated

1n Fig. 1. ~When the sheet reaches a gripper:
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L1110

115

"120

125

130




4

10 of printing cylinder 4 it will be released
from the gripper of cylinder 9 and grasped
by said -gripper of cylinder 4 and will be
carried forward with cylinder-4 and -the un-
numbered . face will be presented to the ap-
propriate numbering wheel of frame 35.
The sheet A -will first be printed on said un-
numbered face at a corner by said wheel

- wwith page numeral 1, as in Fig. 2, and the

‘30

15

JI‘SO

86

40

.45

sheet will be printed in the rear corner ‘on
the said face with page numeral 7 by the
succeeding lower numbering wheel.  As-

"suming that the sheets are fed -on table 34

as fast as the numbering wheels revolve
bodily the next sheet B wil first be printed
in-a «corner with the page numeral 7 by
numbering wheel 19, and as- the sheet con-
tinues along it will be printed on the.same

-faee in the opposite corner with numerai 1

by printing wheel 20. .Said  sheet will be

-carried :aleng -and be -engaged by the grip-
-pers -of printing -cylinder 4 and will be
-printed on the unnumbered face with page

numeral ‘2 by the appropriate numbering
wheel of frame 85, and will next be printed
in the-opposite corner-on the said face with
Ppage numeral 6 by the succeeding numbering
wheel of frame 85." After each numbering
wheel has printed a page number on a sheet
and-during its bodily rotation with its frame
22 -or 35, said wheel is slowly rotated by
means of the gearing operative by gear 25
or -46 to present a succeeding printing num-
ber to printing position so that when sheet
C is fed, immediately following sheet B, the
page numerals 6:and 2 will be printed on one
face by the appropriate upper numbering
wheels, as in Fig. 1, and the page numerals
3 and 5 will be printed on the opposite face
by the appropriate lower numbering wheels,
(Fig. 12). Correspondingly the succeeding
sheet D will be printed .on one face by the
appropriate upper numbering wheels with
the page numerals 5 and 3, (Fig. 1), :and
will be printed on the opposite face by the
appropriate lower printing wheels with the
page numerals 4 and 4, (Fig. 2). If more

“than four sheets should be used in a signa-

.50

55
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ture the continuing printing of the page
numerals will correspondingly be arranged.

Since I have illustrated four sheets for a
signature it will be understood that the

_sheets printed, as so Tar described, will be

assembled as shown in Fig. 3 in the signa-
ture, with page numerals 1 and 1 opposing,
(Fig. 3); 2 and 2 opposing, (Fig. 4); 3 and
3 opposing,. (Fig. 5); 4 and 4 opposing,
(Fig. 6), and so on until the last page
number eight on sheet A appears on the
back of the sheet. By continuing the print-
ing of -sheets a second signature will be
page numbered, as in Fig. 7, with its first
page numeral 8 printed -corresponding to
the previeusly deseribed blank -space a of
sheet A, :and the page numerals will be

1,821,360

correspondingly printed by the upper and
lower numbering wheels so that duplicate
numerals will appear on opposite pages -of
the signature, and so on for a desired num-
ber of signatures for a boak. _
While one set each of upper and lower
numbering wheels may be used the capacity
of the machine may be increased by pro-
viding each frame 22 or 35 with series of

duplicate numbering wheels, indicated at .

186, 19b, -ete., for the upper numbering
wheels and correspondingly at 395, 405, etc.,
for the lower numbering wheels, and said
frames are made adjustable along their cor-
responding shafts 23 or 36, as by means of
sleeves 52 and 52¢, (Figs. 9 and 12), carry-
ing the frames, being slidably mounted upon
shaft 23 or 36 and retained in adjusted po-
sition by suitable means, such as.a screw.53.
The gears 25 and 46 are of sufficient length
so that the corresponding gears 28, 29, 30
and 31 will remain in mesh with the gear 25,
and the gears 42, 43, 44 ‘and 45 will remain
in mesh with gear 46 in different positions
of the corresponding frame.

The inking rolls-83 are sufficiently narrow
and are so located with respect to the print-

‘ing wheels that only one row -of type on the

latter will be inked at a time.

Only -one series of the numbering wheels
will be presented in printing position with
respect to its printing cylinder at the same
time, so that when all the numbers have been
utilized on one set of printing wheels its
frame will be shifted sideways to present the
next set of printing wheels In printing posi-
tion. . The printing numerals on the periph-
eries of such wheels are arranged in proper
sequence to print the page numerals in the
order required for the signatures having
similar page numerals for pages that face
each other. )

The machine described may be used for
printing single books by using one set of
numbering :wheels. throughout, the paper
being just wide enough for the pages, or the
machine may be used for printing pages for
two books simultaneously by increasing the
width of the paper and using the double set
of numbering wheels, with appropriate ink-
ing rolls, the sheets to be subsequently split
for duplicate pages. Since the type wheels
each have two rows of type, such as one row
for a forty-eight page book and the second
row for a ninety-six page book, the larger
books svould require the setting of frame 22
as before stated, -and the gears 26 and 27
would be replaced with gears having forty-
eight and forty-six teeth respectively.

While I have illustrated and described a
particular embodiment of my imvention it
will. be understoed that changes may be
made, within the details of construction and
relative arrangement of parts, -and other
classes .of printing may be performed, with-
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out departing from the spirit of my inven-
tion.

Having now described my invention what
I claim is:—

1. A machine of the character specified
comprising two sets of numbering wheels
having non-consecutive numerals, a rotative
frame carrying each set of wheels for bodily
rotation of the latter, means to rotate the
wheels axially for presenting type succes-
sively to printing position, and means for
impressing the type upon sheets, whereby a
sheet will be printed with non-consecutive
numerals by one or more wheels of one set
on one face and by one or more wheels of
the other set on a different face.

2. A machine of the character specified
comprising a printing cylinder, a plurality
of numbering wheels cooperative therewith
having permanent numerals in non-consecu-
tive sequence on their peripheries including
individual numbers for each page to print
non-consecutive numerals, means rotatively
carrying the numbering wheels for bodily
rotation, said wheels being journaled for
axial rotation, means to rotate said wheels
a space from type to type for each bodily
rotation thereof, a second printing cylinder
adjacent to the first named printing cylinder
to receive sheets therefrom, a plurality of
numbering wheels cooperative with the sec-
ond printing cylinder having permanent
numerals - in non-consecutive sequence on
their peripheries including individual num-
bers fl())r each page to print non-consecutive
numerals, means rotatively carrying the sec-
ond named numbering wheels for bodily
rotation, said wheels being journaled for
axial rotation, and means to rotate said
wheels a space from type to type for each
bodily rotation thereof, the first named
wheels being in position to print on one side
of a sheet and the second named wheels be-
ing in position to print upon the opposite
side of said sheet.

JAMES H. REINHARDT.




